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Abstract: In order to examine the relationships of working memory and dual task performance, 
the difference of single task and dual task performance as well as the gender difference in dual 
task performance, in this study, 50 participants (25 males and 25 females) performed dual task 
experiment and working memory experiment. Obtained data was analyzed by applying paired and 
independent t-test as well as Pearson correlation test using statistical software “SPSS 16.0 version 
for Windows” result of the research was not supported positively for the rejection of null 
hypothesizes. This may be due to less number of participations of the subjects in the study. Hence 
it is necessary to re-conduct and examine the result of this study with adequate participants in 
future by following the same procedure.    
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1.  Introduction  
Working memory is a multi-component system.  
Recently Baddeley and hitch (1974) has proposed 
three components model of working memory 
which comprises attentional component, central 
executive component and episodic buffer. Central 
executive aided by phonological loop and 
visuopatial sketchpad.  Phonological loop stores 
and process verbal and acoustic information for a 
short period of time. visuospatial sketchpad 
temporary stores verbal and visuospatial 
information. Through the interaction of these 
components, working memory temporary stores 
and manipulates of information necessary for such 
complex tasks as comprehension, learning and 
reasoning.     
The main characteristic of dual task is the 
performing two tasks simultaneously. This is also 
known as primary task and secondary task 
performance. This suggests that the cognitive 
system has a limited pool of cognitive resources 
and when simultaneously performing dual task 
these two tasks share these cognitive resources. As 
result each task doesn’t have   the amount of 
resources that they usually require, the primary or 
secondary tasks are affected and their performance 
is presumed to decrease. Consequently, comparing 
a dual-task condition with a single-task condition 
allows evaluating how resources are shared 
between the primary and secondary tasks.  
       In the field of experimental sciences numerous 
secondary tasks have been designed. One of such 
experiments is Probe tasks. Signals (called probes) 
periodically appear during the experiment and 
participants are instructed to react as quickly as 
possible as they detect the probe. Dual-task 
performance at the secondary task is then compared 
with the performance in single-task condition. The 
latency of reaction to the probes assesses the 
amount of cognitive resources that is devoted to the 
primary task. Similarly, in tracking tasks, 
participants follow a target and the deviations from 
the target are interpreted as indicating resources 
consumption. In these two cases, it is suggested 
that the primary and secondary tasks draw on the 
same pool of central resources. Findings of dual-
task experiments strongly contributed to a better 
comprehension of human cognition 
1.1. Literature review 
Strayer. D.L and Johnston .A.W,( 2001)  have 
conducted  dual tasks two experiments in order to 
examine the effect of conversing cellular telephone 
on driving.  The first experiment was designed to 
contrast the effect of handheld and hand free cell 
phone conversations on a simulated driving task. 
Forty- eight undergraduates (24 male, 24 female) 
participated in this experiment. They are assigned 
in to three groups randomly such as radio control, 
handheld phone and hands free phone. The primary 
finding of this experiment was the probability of 
missing traffic signal increased from single task to 
dual task condition. Also when considering the 
reaction time cell phone group responded more 
slowly in the dual task condition than the single 
task condition.. The second experiment was done 
by the same researchers in order to localize the 
source of cell-phone interference on driving. For 
this experiment twenty four (12male, 12 female) 
participants have participated in this experiment 
participant had to performed the simulated driving 
task on both easy predictable course and a difficult 
unpredictable course also they had to performed 
under single task and dual task modes. One of the 
dual task condition was that participant performed 
the simulated driving task while they repeated 
words the experimenter read to them over a 
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handheld cell phone. The second dual task 
condition was a word generation task in which 
participant required to generate a new word that 
began with the last letter of the word read by the 
experimenter. The principle finding are that when 
participant engage in dual task they missed twice as 
many simulated traffic signals as when they not 
talking on the cell phone and took longer to react to 
those signals that they did detect. And also tracking 
error increased when participant used the cell 
phone to perform an active attention demanding 
word generation task but not when they performed 
a shadowing task. These findings postulate that 
people are better in performance in single task than 
the dual task. Especially when simultaneously 
doing active cognitive ability demanding task. 
      The finding of the research done by Baure.K, 
Vincentis.D.D and taber J. (2008) in order to 
examine the gender differences in the effect of 
multitasking performance indicate that an 
interaction between gender and task type such math 
scores for both genders decrease in multi task 
scenarios but the decrease is less for female than 
for male. These findings provide evidences to 
suggest that female are better than males in dual or 
multi tasks performance.  
Olive. T. (2003) has found the empirical evidence 
from the dual task technique on the topic of 
working memory in writing. His finding high lights 
how the use of the dual task technique allowed 
studying processing and short – term storage 
functions of working memory involved in writing. 
Also his findings concluded that the dual task 
technique revealed fruitful in understanding the 
relationship writing and working memory. 
According to the experiment in the sentence 
generation task writers forgot to included source 
words and subjective quality of the sentences was 
judged lower when it was performed with and 
unattended speech without an unattended speech. 
This indicates the relationship between dual task 
and working memory. In addition to that above all 
findings are evidences to postulate that there is a 
relationship between working memory and dual 
task because when doing two tasks which require 
comprehension, reasoning and learning which are 
the role of working memory is affected to each 
other and decrease the performance compared its 
single task.    
  2.  Objectives of the research 
01. To find out the relationship between single task 
and dual task 
02. To find out the difference between male and 
female for single task and dual task performance 
03. To find out the relationship between working 
memory and dual task performance 
3. Hypothesis  
H1   Performance would be better in single task than 
the dual task. 
H2    There would be a difference between male and 
female in dual task performance. 
H3    There would be a positive correlation in 
between working memory and dual task. 
4. Method 
4.1. Participant  
Fifty (25 male 25 female) from Delhi participated 
in the experiment. They ranged in age from 22-30 
years. All were familiar with the operating the 
computers fluently. The pre- requirement for being 
selected to the experiment was familiar with video 
game playing for both male and female.       
4.2. Materials 
The downloaded from http:// 
psych.handover.edu/java test/cle/cognition/working 
memory _ instruction.htm. Dual task experiment 
and working memory experiment which is 
maintained by John H. Krantz College were used. 
Parameters of dual task experiment 
Number of trials 10 
Number of practice trials (only tracking) 02 
Duration of the trial 20 sec 
 
 
For the primary task                                                                        for the secondary task 
Range angle various 360 deg                                                             Secondary task stimulus type letter 
Speed of dot 05                                                                                   Percentage of the targets 0.500 
Size of dot to track 4 pixels                                                                Duration of stim 150 
Size of target box 16                                                                           Avg time between stimuli 500 
 Give tracking feedback yes                                                               Variation in ISI 0.500 
                                                                                                              Response Window 1000 
                                                                                                              Font size 24 
                                                                                                              Rel X pos 0.500 
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Parameters for the working memory experiment 
Number of trials 5 
Number of trial blocks 5 
Duration of trials 5 
Time for recognition 30 sec 
Font size 24 
Duration of fixation target before block 
Word relative X position o.500 
Problem relative x position 0.500 
Word relative y position 0.850 
Problem relative y position 0.150 
Delay between responses 0 sec 
Use the math problem 
 
4.3. Procedure 
 The experiment was conducted under three phrases 
first phrase for primary task second phrase for 
secondary task and third phrase for working 
memory task. When performing primary task 
subjects had to track the dot by moving mouse 
without dragging and , while performing secondary 
task subject had to track the dot by moving the 
mouse without dragging respond to the target by 
clicking the mouse the target letter was X. before 
starting the actual trials subjects performed two 
practice trials under both phrases. Ten trials 
included in each tasks in the actual trial. The third 
phrase was conducted for working memory task in 
this phrase subjects had to remember the words and 
solve math problem appears simultaneously. Five 
trials were conducted for the working memory task.   
5. Results and analysis 
Data was analyzed by using SPSS 16.00 version of 
statistical soft ware. For the first hypothesis “H1   
Performance would be better in single task than the 
dual task”. Data was analyzed by applying paired t 
– test. According to the result obtained (t = 1.914, 
df = 49, p= 0.031 one tailed)it is fail to reject  null 
hypothesis. (For df   49 = cutoff t - value is 1.676 
one tailed)    
 For the second hypothesis H2 “There would be a 
difference between mail and female in dual task 
performance” data was analyzed by applying 
independent t-test. According to the result obtained 
(t = 0.279, df=48, p=0.391 one tailed) it is failed to 
reject null hypothesis.  
For the third hypothesis H3   “There would be a 
positive correlation in between working memory 
and dual task” data was analyzed by applying 
Pearson’s correlation test. Here, two kinds of 
relationships were tested.  One is the relationship 
between word performance and dual tasks. The 
other is mathematic problem solving performance 
and dual task. The result obtained for the 
relationship between word performance and dual 
task is r = 108, p = 228 and n = 50, and for the 
relationship between prob performance and dual 
task is r = 002, p=495 and n= 50 these both result 
fail to reject null hypothesis. (For reject null 
hypothesis cutoff value r = above 0.381). 
6. Discussion and conclusion  
This research was done based on three objectives 
such as to find out the   relationship between single 
task and dual task, to find out  the difference 
between male and female performance  in dual task 
and third is  to examine the relationship   between 
working memory and dual task. For the first 
objective hypothesis “    Performance would be 
better in single task than the dual task” formulated 
and tested but obtained result from this research 
was  not positively supported to the hypothesis The 
second hypothesis was formulated in order to test 
whether there would be any difference between 
male and female performance in dual tasks the 
findings of the research is poor to support the 
hypothesis. Third hypothesis was formulated to 
examine the relationship could be existed between 
dual task and working memory .this assumption 
was also not supported by the results. Generally all 
the findings of this research were failed to reject 
null hypothesis.  Many reasons might be affected 
for this.  One is the sample size here sample size 
was only 50 participants. For this research I was 
unable to get participated more participants 
because of unavoidable circumstances during the 
experimental period. The findings of this research 
supports to conclude that there is no difference 
between performance in single task and dual tasks 
as well as male and female in dual tasks. Major 
finding of this research is of indicating that there is 
no positive relationship between working memory 
and dual task. This finding  is difference with the 
already existing literature on this topic. Therefore, 
it is necessary to re-conduct this research by 
avoiding the weaknesses that were with this 
experiment.    
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